Two Gram-negative, rod-shaped, non-spore-forming bacteria, PR17
, isolated from the potato rhizosphere and an industrial environment, respectively, were studied for their taxonomic allocation. By rrs (16S rRNA) gene sequencing, these strains were shown to belong to the Alphaproteobacteria, most closely related to Ochrobactrum pseudogrignonense (98.4 and 99.3 % similarity to the type strain, respectively). Chemotaxonomic data (major ubiquinone Q-10; major polyamines spermidine, sym-homospermidine and putrescine; major polar lipids phosphatidylethanolamine, phosphatidylmonomethylethanolamine, phosphatidylglycerol and phosphatidylcholine and the Ochrobactrum-specific unidentified aminolipid AL2; major fatty acids C 18 : 1 v7c and C 19 : 0 cyclo v8c) supported the genus affiliation. The results of DNA-DNA hybridization and physiological and biochemical tests allowed genotypic and phenotypic differentiation of the isolates from all hitherto-described Ochrobactrum species. Hence, both isolates represent novel species of the genus Ochrobactrum, for which the names Ochrobactrum rhizosphaerae sp. nov. ( The genus Ochrobactrum, introduced by Holmes et al. (1988) , is a genus of which several novel species have recently been proposed. At the time of writing, the genus comprises the 11 species Ochrobactrum anthropi (the type species; Holmes et al., 1988) , O. intermedium (Velasco et al., 1998) , O. tritici and O. grignonense (Lebuhn et al., 2000) , O. gallinifaecis (Kämpfer et al., 2003) , O. lupini (Trujillo et al., 2005) , O. oryzae (Tripathi et al., 2006) , O. cytisi (Zurdo-Piñeiro et al., 2007) , O. pseudintermedium (Teyssier et al., 2007) , O. haematophilum and O. pseudogrignonense (Kämpfer et al., 2007b) .
Strains PR17
T and DSM 7216 T were both isolated from the environment. Strain PR17 T was isolated in Austria from the potato rhizosphere and strain DSM 7216 T was isolated from wastewater in Germany. The latter strain was able to produce thiophene-2-carboxylate CoA esterase and utilizes thiophene 2-carboxylate as a sole source of carbon and sulfur (Kreimer, 1992) . Both strains were presumptively identified as O. anthropi-like. They showed beige-coloured colonies on nutrient agar (Oxoid) at 37 u C. Subcultivation was done on tryptone soy agar (TSA) at 28 u C for 48 h.
Gram staining was performed as described by Gerhardt et al. (1994) . Cell morphology was observed under a Zeiss light microscope at 61000, with cells grown for 3 days at 28 u C on TSA. Partial 16S rRNA gene sequences (both 1387 bp) were studied as described by Kämpfer et al. (2003) and subsequent analysis was performed using the (Kumar et al., 2001) after multiple alignment of data by CLUSTAL_X (Thompson et al., 1997) . Distances (distance options according to the Kimura-2 model) and clustering with the neighbourjoining and maximum-parsimony methods was performed by using bootstrap values based on 1000 replications. The 16S rRNA gene sequences of these two strains were compared to each other and to entries in the nucleotide collection databases (nr/nt) using the BLASTN T (98.6 % similarity). Lower sequence similarities were found with all other species of the genus Ochrobactrum. An rrsbased tree is shown in Fig. 1 .
In recA-based phylogenetic analysis including the type strains of some Ochrobactrum and Brucella species, both strains again grouped close to O. grignonense but formed separate branches (Scholz et al., 2006; Fig. 2 ).
For polar lipid and quinone analyses, cells were grown on PYE medium (0.3 % peptone from casein, 0.3 % yeast extract, pH 7.2). Extraction and analyses were carried out as described previously (Tindall, 1990a, b; Altenburger et al., 1996; Stolz et al., 2007) . Polyamines were extracted and analysed as described by Busse & Auling (1988) and Stolz et al. (2007) . Detailed results of chemotaxonomic analyses are given in the species descriptions. Analysis of quinones revealed a spot that corresponded to ubiquinone-10 (Q-10). The quinone system supports the affiliation of the two strains to the Alphaproteobacteria, where the majority of species have Q-10 as the major quinone (Lechner et al., 1995; Yokota et al., 1992) ; other Ochrobactrum species and unnamed Ochrobactrum strains have been reported to exhibit Q-10 as the major quinone (Lechner et al., 1995; Yokota et al., 1992; Kämpfer et al., 2003; Teyssier et al., 2007; B. Huber and H.-J. Busse, unpublished results) . The polyamine patterns, with the three predominant compounds putrescine, spermidine and sym-homospermidine, are in agreement with patterns reported previously for two species of this genus (Kämpfer et al., 2007b) Fatty acid methyl esters were prepared, separated and identified according to the instructions of the Microbial Identification System (MIDI Inc.) (Kämpfer & Kroppenstedt, 1996) . The fatty acid profiles of the three strains are shown in Table 1 . No significant differences in the fatty acid profiles were found compared with other Ochrobactrum species.
Results of physiological and biochemical tests are given in the species descriptions and in Table 2 . Tests were performed with methods described previously (Kämpfer et al., 1991) . DNA-DNA hybridization experiments were performed with strains PR17
T and DSM 7216 T and the type strains of the most closely related Ochrobactrum species, O. grignonense and O. pseudogrignonense, using the method described by Ziemke et al. (1998) except that, for nick translation, 2 mg DNA was labelled during a 3 h incubation at 15 u C. The results are shown in Table 3 .
Examinations based on almost entire rrs and recA gene sequences showed the affiliation of the two strains to the genus Ochrobactrum. In both trees (Figs 1 and 2 (Thompson et al., 1997) . Distances (distance options according to the Kimura-2 model) and clustering with the neighbour-joining method was performed by using the software package MEGA version 2.1 (Kumar et al., 2001) . Bootstrap values based on 1000 replications are listed as percentages at branching points. Bar, 0.01 substitutions per nucleotide position. Ps., Pseudochrobactrum.
Ochrobactrum rhizosphaerae and O. thiophenivorans spp. nov.
However, DNA-DNA hybridization studies (Table 3) clearly demonstrated that the two strains represent separate species distinct from O. grignonense and O. pseudogrignonense. On the basis of these results, we describe two novel Ochrobactrum species.
Description of Ochrobactrum rhizosphaerae sp. nov.
Ochrobactrum rhizosphaerae [rhi.zo.sphae9rae. Gr. fem. n. rhiza root; L. fem. n. sphaera -ae (from Gr. fem. n. sphaira -as) . All strains were grown on TSA at 28 u C for 48 h prior to fatty acid analysis. For unsaturated fatty acids, the position of the double bond is located by counting from the methyl (v) end of the carbon chain; cis and trans isomers are indicated by the suffixes c and t, respectively. Hydrolysis of: pNP phenylphosphonate Holmes et al. (1988) with O. anthropi; b, Velasco et al. (1998) with O. intermedium; c, Lebuhn et al. (2000) with type strains of all four previously described species. DStrain CCUG 30717 T showed only weakly positive results. ]. Predominant polar lipids are phosphatidylethanolamine, phosphatidylmonomethylethanolamine, phosphatidylglycerol, phosphatidylcholine, diphosphatidylglycerol and the unknown Ochrobactrumspecific aminolipid AL2. Moderate amounts of phosphatidyldimethylethanolamine and another unidentified aminolipid AL1 and small to trace amounts of several unknown lipids are also present. The fatty acid profile is composed mainly of C 18 : 1 v7c (19.2 %) and C 19 : 0 cyclo v8c (57.0 %). Carbon source utilization and hydrolysis of chromogenic substrates (including differentiating characters for all Ochrobactrum species) are indicated in Table 2 .
Fatty
The type strain DSM 7216 T (5CCUG 55412 T 5CCM 7492 T ) was isolated from wastewater in Germany.
